INTRODUCTION
Luteinizing hormone releasing hormone (LH-RH) is synthesized by neurones in the hypo¬ thalamus and its secretion into the primary capillary plexus in the median eminence is said to govern the release of luteinizing hormone (LH) and follicle-stimulating hormone (FSH) from the anterior pituitary gland (Schally, Arimura, Kastin, Matsuo, Baba, Redding, Nair, Debeljuk & White, 1971 ). The LH-RH is apparently secreted into the pituitary portal blood system in an episodic manner (rat: Sarkar, Chiappa & Fink, 1976 ; monkey: Carmel, Araki & Ferin, 1976) and this results in the episodic release of the gonadotrophic hormones. The pulses of LH-RH occur at varying intervals from more than once per hour to less than once per day and there is evidence, from a variety of species, that it is the change in the frequency which is primarily responsible for the control of LH and FSH secretion during such events as puberty (sheep: Foster, Mickelson, Ryan, Coon, Drongowski & Holt, 1978; cattle: Lacroix & Pelletier, 1979) , menstrual or oestrous cycles (man: Midgley & Jaffe, 1971; Santen & Bardin, 1973;  Yen, Lasley, Wang, Leblanc & Siler, 1975;  sheep: Yuthasastrakol, Palmer & Howland, 1977; Baird, 1978) and the seasonal sexual cycle in the ram (Lincoln, 1978) .
If LH-RH secretion governs the release of both gonadotrophic hormones it should be possible to induce an artificial sexual cycle by administering pulsed, physiological doses of LH-RH at the appropriate frequency to sexually quiescent individuals. This was the aim of the present study.
MATERIALS AND METHODS
Six sexually mature Soay rams aged 2-3 years and weighing 28-35 kg were studied from March to September 1978 while under natural lighting. At approximately weekly intervals the diameters of the testes of each animal were measured within the scrotum using calipers and the intensity of the sexual skin flush on the inside of the hind legs was recorded using an arbitrary scale of 0-5 (Lincoln & Davidson, 1977 (1978) .
RESULTS
Testis size and sexual flush The changes in the diameter of the testes and the intensity of the sexual skin flush of the six rams are summarized in Fig. 1 (Fig. 1 ).
Endocrine changes in the control rams The concentrations of LH, FSH and testosterone in the plasma of the control rams were low in April and May during the infusion study (Fig. 2) . Serial blood sampling revealed occasional transitory increases in the levels of LH but these were unpredictable in amplitude and frequency; the episodic peaks in LH were usually followed by a corresponding increase in the plasma concentration of testosterone. Time from beginning of saline infusion (days) Fig. 2 (Fig. 3) ).
When the pulses of LH-RH were stopped, the concentration of LH and testosterone in the plasma declined rapidly and remained low. However, the concentration of FSH declined more slowly, taking several days to reach the pretreatment levels ; up to 8 days after the end of the LH-RH treatment the FSH levels were still increased (Fig. 3, day 50; Time from beginning of LH-RH infusion (days) Fig. 3 (Fig. 4) . Time from beginning of LH-RH infusion (days) Fig. 4 . Changes in the concentration of testosterone in the plasma of two adult Soay rams sampled at intervals of 20 min for 5-8 h on eight occasions in April and May during which time they received a pulsed infusion of LH releasing hormone (LH-RH). One animal (a; S3) received a high dose of LH-RH (500 ng/pulse every 2 h) and one (b; S5) received a low dose (100 ng/pulse every 2 h). The times when the individual pulses of LH-RH were given are indicated by the arrows numbered sequentially for the entire period of the infusion and the day when treatment was stopped is shown by the vertical dotted line.
Recovery from treatment with LH-RH The changes in the concentrations of LH, FSH and testosterone following a single i.v. injection of 500 ng LH-RH, given at various times after the end of the pulsed infusion of LH-RH, are summarized in Fig. 6 . For the rams that previously received the high-dose infusion of LH-RH (500 ng/pulse every 2 h for 46-57 days) the single injection of 500 ng LH-RH induced only a small increase in the plasma concentration of LH when tested shortly after the end of the infusion and this was only slightly greater 18 days later (Fig. 6a) . In the case of the rams infused with the lower dose of LH-RH (100 ng/pulse every 2 h for 33-42 days) the injection of 500 ng LH-RH induced a very large increase in the plasma level of LH even when given shortly after the end of the infusion (Fig. 6b) . The testosterone response provoked by the injection of LH-RH was conspicuous in the rams from both treatment groups; it was greatest when the LH-RH test was conducted close to the end of the pulsed Time from beginning of LH-RH infusion (days) Fig. 5 . Changes in the concentrations of LH (o) and FSH (·) in the plasma of one adult Soay ram (S5) sampled at intervals of 20 min for 5-8 h on eight occasions in April and May during which time it received a pulsed infusion of a low dose of LH releasing hormone (LH-RH; 100 ng/pulse every 2 h). The times when the individual pulses of LH-RH were given are indicated by the arrows numbered sequentially for the entire period of the infusions and the day when treatment was stopped is shown by the vertical dotted line.
infusion. The concentration of FSH in the plasma increased only slightly after the injections of LH-RH and differences between the animals were inconspicuous; a progressive decline was evident, however, in the levels of FSH after the infusion with the high dose of LH-RH (Fig. 6a) .
DISCUSSION
During the spring non-mating season, the testes of the Soay ram are only about a quarter of the fully mature size and the concentrations of LH and FSH in the blood plasma are very low. Since this state of reproductive quiescence is apparently due to a decrease in the secre¬ tion of LH-RH from the hypothalamus, it is possible to investigate the effects of LH-RH replacement therapy.
The dose of LH-RH (100 ng or 500 ng/pulse) and the frequency of treatment (every 2 h) used in the present study were selected to provide a physiological stimulus: 50-1000 ng doses of LH-RH are known to induce increases in the plasma concentration of LH in the normal physiological range and the frequency was chosen because this is the frequency at which spontaneous episodic peaks in the plasma concentration of LH (presumably induced by pulses of LH-RH) occur in rams at the time of maximum testicular activity (Lincoln, 1978) .
The long-term pulsatile treatment with LH-RH was effective in stimulating gonadotrophin secretion and testicular activity in all the rams. Each pulse of LH-RH induced a short-term increase in the plasma concentration of LH which was followed by an increase in the con¬ centration of testosterone. As the study progressed, the LH response was maintained or became 'blunted' while the testosterone response was enhanced. At the same time there was an increase in the levels of FSH in the circulation (conspicuous only in the rams receiving the high dose of LH-RH), the testes increased in size and there was a reappearance of the sexual skin flush. The long-term changes in the characteristics of LH and FSH secretion and in testicular responsiveness are similar to those previously recorded in adult Soay rams during the phase of testicular growth leading to the mating season (Lincoln, 1977; Lincoln & Peet, 1977 (Rippel, Johnson & White, 1974; Yen et al. 1975) , the time-delay between injections (Schneider & Dahlen, 1973; Crighton & Foster, 1977) and possibly the level of circulating steroid (Yen et al. 1975 (Figs 3 and 6 ; Lincoln, 1979) .
If the dose of LH-RH and the time between injections is precisely judged it is possible to dissociate the releasing effect of LH-RH from the effect on responsiveness. This is illustrated by the effects of the low-dose treatment in the present study. Each injection of LH-RH was effective in eliciting the release of LH, but there was no long-term effect on responsiveness and there was no 'priming' effect on the release of FSH. It was apparent, however, that the testes were stimulated by the treatment since the testosterone response was enhanced and the testes became enlarged. These changes therefore occurred in the absence of an increase in the levels of FSH in the circulation and must have resulted solely from the stimulus provided by the episodic peaks in the plasma concentrations of LH.
